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1. Scope of Work

The purpose of this work is to review surface and subsurface geotechnical conditions,
provide analyses of the anticipated site conditions as they pertain to the project, and
to provide geotechnical foundation recommendations for the design and construction
of the proposed retaining walls and signal foundations. Our scope of work included:

1. Review of existing data, including published maps, reports, as-built plans, aerial

~ photographs, and other pertinent geotechnical information. L

2. Site reconnaissance, geologic mapping and limited subsurface investigation.

3. Engineering analyses based on limited subsurface investigation, archival data and
assumed parameters

4. Preparation of this report.

2. Project Description

Caltrans District 11 has proposed a traffic safety improvement project for I-5 at Main
Street in The City of Chula Vista (figure 1). The features of the proposed project
include the comstruction of two 6-foot high retaining walls, sidewalks and traffic
signals (figure 2). The retaining walls are located on the south side of Main Street on
both the east and west side of Interstate 5 (I-5). Retaining wall 1 (RW1) is located on
the west side of the Main Street over crossing and extends from station 5+00.00
“Main” to 7+20.00 “Main”. Retaining Wall 2 (RW2) is located on the east side of
Main Street over crossing and Extends from station 11+72.70 “Main” to 15+60.00
“Main”. The retaining walls are to be constructed along the top of an existing 2:1
(Horizontal to Vertical) embankment. The proposed sidewalk will be constructed
behind the retaining walls. Traffic signals are proposed at the intersection of I-5
northbound on and off ramps from both east and westbound Main Street.

3. Site Geology and Subsurface Conditions

The project site is located atop alluvial and slopewash. These are undifferentiated
and consist of poorly consolidated silts, sands and cobbles derived from nearby
bedrock sources. The nearby bedrock sources consist of Bay Point Formation. Bay
Point Formation is well exposed in much of the area adjacent to the San Diego Bay.
It consists primarily of marine, lagoonal and nonmarine, poorly consolidated, fine and
medium grained, pale brown, fossiliferous sandstone, and is was laid down during the
late Pleistocene era (figure 3, Kennedy and Tan, 1977).

Tectonically San Diego County rides atop the eastern margin of the Pacific Plate,
grinding along the edge of the North American Plate towards the northwest at an
average annual rate of 2.5 cm per year. As a result, the region is characterized by
complex systems of active northwest trending faults and associated seismicity (figure
4). :
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Major fault expressions near the project alignment include the San Andreas, San
Jacinto, Elsinor, and Rose Canyon Fault Zones. Additionally, a complex system of
northwest trending faults offshore from San Diego, which include the Coronado
Banks and San Diego Trough Faults, are potential seismic sources that may cause
minimal to moderate shaking at the proposed project site.

The project sites will be exposed to seismicity due to its proximity to active fault
zones and may experience seismically induced settlement, slope failures and
liquefaction during or directly after a seismic event.

A Tist of all active faults (based on 1996 Caltrans Seismic Hazard Report) with in 50
miles of the site is provided in Table 1. '

3.1. Topography and Geology

The San Diego Coastal Plain dominates the topography of the proposed project
area. The San Diego Coastal Plain consists of former deltas, tidal flats, tidal inlets
and flood plains of San Diego Bay and the Otay River, as well as marine and
alluvial terraces. The drainage of the area is westerly towards San Diego Bay, with
the most prominent natural drainage being the Otay River.

The proposed project site geology consists of “artificially compacted fill atop
undifferentiated alluvium and slope wash:

Artificially Compacted Fill: Fill consists of earth material derived usually from
local sources. - The artificially compacted fill within the project site is
predominately reddish brown, very loose to medium dense silty sand to slightly
clayey sand with gravel and cobbles (Kennedy and Tan, 1977).

Alluvium and Slope Wash Undifferentiated: The alluvium generally consists of
poorly consolidated stream deposits of silt, sand and cobble sized particles derived
from bedrock. The deposits intertongue with Holocene slopewash that commonly
mantles the lower valley slopes throughout much of the coastal San Diego County.
The slopewash deposits are poorly consolidated surficial materials derived chiefly
from nearby sources of soil and decomposed bedrock. The slopewash is deposited
along the flanks of the lower valley slopes by the interaction of gravity and water.
(Kennedy and Tan, 1977)

3.2. Pertinent soil conditions or geologic hazards

Due to the seismicty of the area and the poorly consolidated nature of the alluvium
and slopewash combining with the probability of shallow groundwater at or near
the project site may result liquefaction, seismically induced settlement and slope
failures during a seismic event. The possibility of fault rupture occurring within the
project limits is considered low to moderate. . .



Structure Foundation Report . Page 3
Safety Improvement Project
11-286001

3.3. Project Site Soil

The soil with in the project area consists of artificial fill derived from nearby local
sources and alluvium and slope wash consisting of poorly consolidated silt, sand
and cobble size particles.

3.4. Project Site Rock

No rock was encountered during the limited subsurface investigatio'n.

4, Ground Water

The groundwater elevation at the site was characterized using both archival data from
previous subsurface investigations and nearby groundwater monitoring wells.
Groundwater was not encountered during the subsurface investigation performed on
June 17, 2008. The groundwater elevation within the proposed project site lies
between 1.0 and 5.7 feet above Mean Sea Level (MSL) and may fluctuate depending
on time of year tidal activity and precipitation. (Caltrans, 2007)

5. Scour Evaluation
Scour was not evaluated for this foundation Report.

5, Corrosion Evaluation

Two near surface soil samples (top 5 feet of embankment) were obtained during the
preparation of the Preliminary Foundation Report. Corrosion tests were performed on
both samples. Based on the corrosion test results the near surface soils are not
considered to be corrosive. The test results are located in Appendlx II (Caltrans,
Preliminary Foundation Report, 2007)

6. Seismic Study

The project sites will be exposed to seismicity due to its proximity to active fault
zones and may experience seismically induced seftlement, slope failures and
liquefaction during or directly after-an event.

A list of all active faults (based on 1996 Caltrans Seismic Hazard Report) with in 50
miles of the site is provided in Table 1.

During the limited subsurface investigation suitable information was not obtained to
evaluate the liquefaction potential of the proposed project site. Information gathered
from archival bridge log of test boring where evaluated and based on the measured
elevation of the groundwater during the development of the bridge boring B-1 (figure
7) and the soil descriptions from boring B-1, the soils consist of dense gravels with a
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sand matrix. The liquefaction potential of the soil strata below the groundwater table
is considered low.

8. As-Built Foundation Data

As-built foundation data was not evaluated for this report.
9. Foundation Recommendati(;ns
9.1. Shallow Foundations

The project proposes to construct two Caltrans standard type ! retaining walls
(Caltrans Standard Plan B3-1). The walls are to be constructed at the top of slope
on spread footings. The information obtained from archival data as well as the
limited subsurface investigations performed for the preliminary foundation report as
well as this foundation report was utilized to determine global stability and bearing
capacity of insitu soils. The calculated allowable bearing capacity of the insitu soil
is sufficient to support the proposed Caltrans standard type 1 retaining wall on
spread footings. Settlement was estimated to be within Caltrans allowable limits for
both total and differential settlement. The bearing capacity and settlement
calculations are based on an Caltrans Standard Type I retaining wall 8 feet in
height.

The proposed retaining walls should be embedded to a depth that is sufficient to
allow for a minimum of 8 feet of soil cover. The 8 feet of soil cover should be
measured horizontally from the bottom outside corner of the spread footing to the
face of the slope (figure 6)

9.2. Deep Foundations

The installation of traffic signals will require the-use of CIDH pile foundations. -
The dimension and depth of the CIDH pile foundation for traffic signals can be
determined from the Caltrans Standard Plan (ES-7C through ES-7H and ES-7N).
The method used for the subsurface investigation did not provide definitive
information about the caving characteristics of the soil. The contractor should be
aware that caving may occur during the drilling operation for the construction of he
CIDH pile and that the borings may need to be cased. -

9.3. Approach Fill Earthwork

Approach fills were not necessary for this project. During OGDS II visual field
review of the project site it was noted that the AC pavement adjacent to the bridge
abutments on both the east and west side of the Main Street overcrossing are
showing sever distress. The cause of the ditress was not investigated for this
foundations report. ‘
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10. Slope Stability Analyses

11.

A slope stability analysis was performed using GSTABLE. The slope stability
" analysis included both static and pseudo static analysis. The overall global stability
of the slope was evaluated. The proposed slope geometry was determined by the
analysis to have a static factor of Safety (FOS) of >1.5 and a pseudo static FOS of
>1.1, which meets Caltrans standards. The slope stability evaluation was based on a
Caltans Standard Type 1 retaining wall 8 feet in height.

General Notes to Designer

The placement of the retaining wall at the crest of a 2:1 (horizontal to vertical) slope
requires a minimum horizontal distance of 8 feet between the bottom outer most
corner of the foundation and the surface of the slope. This may require the overall
height of the retaining wall and the embedment to be increased in order to achieve the
required 8 feet of minimum soil cover.

12. Construction Considerations

‘« All in place utilities should be located prior to construction

e 8 feet of minimum soil cover is required between the bottom outside corner of
the spread footing to the face of the slopes. Based on the current geometry
provided by District 11 this would require a minimum embedment of 4 feet.
This will lead to an increase in the overall height of the retaining wall.

e Calculations were based on an 8-foot retaining wall. If the height of the
proposed wall is greater than 8 feet the OGDS II should be contacted to
reevaluate the site for the increased height of the proposed retaining wall.

o The project area is predominantly artificial fill, alluvium and slope -wash.
These materials are rippable by conventional heavy-duty grading equipment
and are drillable by auger drill rigs.

o The traffic signal foundations will be constructed in artificial fill and
alluviunyslope wash, Caving of the properly compacted artificial fill is
considered unlikely, but the caving characteristics of the alluvium/slope wash
are unknown. The contractor should be aware of the possibility of caving
when drilling in native material and should be prepared to case the excavation
if caving does occur.

13. Disclaimers and Contact Information

The recommendations contained in this report are based on specific project
information that has been provided by Caltrans District 11 Design. If any conceptual
changes are made during final project design, the Office of Geotechnical Design-
South II, Branch D should review those changes to determine if these foundation
recommendations are still applicable. Any questions regarding the above
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recommendations should be directed to the attention of Mike Fordham, (858) 467-
3290, at the Office of Geotechnical Design- South II, Branch D.

~ 14. Appendix



TABLE 1
SUMMARY OF NEARBY FUALTS

. Maximum
4 ) Approximate Credible
Fault Name Fualt Type Closest Distance
: : . Earthquake
to site .
Magnitude
(miles)
Newport-inglewood-Rose Canyon East (NIE) ' ST 0.62 7
{Newport-inglewood-Rose Canyon West (NIW) ST 248 7
Point Loma (PTL) XX 6.21 6.5
Palos Verdes Hills-Coronado Bank (PVC) ST 15.53 7.75
San Diego Trough (SDT) XX 31.086 7.5
Whittier Elsinor (WEE) ST 62.14 7.5
San Clemente (SCE) ST 62.14 7.25
Earthquake Valiey (EQV) ST - 88.35 6.5
Notes:

1. Fault data is from Caltrans Seismic Hazard Map 1996.
" 2. Closest distance is scaled from Caltrans Seismic

Hazard Map 1996.
3. Fault Type:
ST = Strike - Slip

XX = Not Known/Published
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Figure 4

Earthquake Ground Acceleration Contour Map
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14.1. Appendix I - Log of Test Borings
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14.2. Appendix II - Laboratory Testing Results



State of California .- L . Business, Transportation and Housing Agency

Addendum
Flex Your Power!
Be energy efficient!
" To: JOSE L-ROBLES A :
Department of Transportation : Date: March 13,2007
Traffic Project Development:. . SR
District 11, MS 230 ' File: 11-8SD-5
‘ ' PM 5.39

. EA 11-28600K

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design — South 2, Branch D

Subject: . Pr'elimihéry Foundation Report for Retaining Walls.

Introduction.

Ouroffice prepared the Preliminary Foundation Report (FR) for the proposed retaining walls of

the proposed safety improvement project on I-5 and Main Street Overcrossing. In order to
provide the geotechnical recommendations in a timely manner, the report was sent out on
February 23, 2007, before the laboratory testing could be completed. This addendum presents-
the laboratory testing results and addresses the corrosmn potential in the area of the Tetanung

walls.
!

During the field investigation, one soil sample was obtained at each of the wall locations. The
samples were collected from the top 5 feet of the fill materials at Borings HA2 and HA3. The
samples were packaged and sent to the laboratory-for corrosion potential testing, The boring
locations are marked on the Boring Location Sheet in the FR.

The laboratory test results are presented in a document attached 'to this addendum. The results
from both of the samples indicate that the near surface soils are not corroswe to the foundation
structures of the retalmng walls.

“Caltrans improves mobility across California”




© Page2o0f2

-If you have any. questiozis or comments regarding this letter, please call Moussa Jandal at (858)
637-5545. ' '

e0265 )
Expiros os/soﬂ%

Moussa Jandal
TE (civil)

cc Brian Finman
File '

Attachment,
Laboratory Test Results

“Caltrans improves mobility across California”




"Lopez, Rudy" To "Jandal, Moussa" <moussa_jandal@dot.ca.gov>

<Rudy_C_Lopez@dot.ca.gov
> cC

03/13/2007 10:24 AM bee - . -
: Subject Corroslon Test Summary Report - Soil, EA: 11-28600K (Corr.
#s CR070109 & CR070110)

Division of Engineering Services

Materials Engiheeting and Testing Services
Corrosion Technology Branch

Report Date: 3/13/2007

Reported By: Lopez, Rudy

Sulfate

SiC Minimum Chloride
Number | Resis’civi’cyI Content’ Content’
(TLIOn) i I (ohm-czw) (ppm) - {ppm)
‘0-3 FT/BORING | .
| L
0-3 FT/BORING | §
| HA3 i” }900

08IV

o
S COIIOSLYE

Note: For MSE wall structure backfill material, minimum resisitivity must be 1500 ohm-cm or
greater, pH must be between 5.5 and 10.0, chloride-content must not be greater than 500 ppm, and -
sulfate content must not be greater than 2000 ppm.

“CTM 643, CTM 422, “CTM 417




14.3. Appendix III — Analyses and Calculations
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